Introduction {#sec0001}
============

Colorectal cancer is one of the most common types of cancer in industrialized countries and is associated with significant morbidity and mortality [@bib0001]. In the United States, new cases of colon cancer are expected to be diagnosed in 51,690 men and 49,730 women in 2019 [@bib0002]. Incidence of colorectal cancer is 40 per 100,000 in some countries in Europe [@bib0003]. First line of treatment for patients with assumed curable colon cancer is surgery. Early diagnosis, correct staging, and treatment are of great importance for improving prognosis.

Inguinal hernia is a common problem in adults, and obstructions and torsion are well-known complications in adults. The prevalence for inguinal hernia is 4% for adults age above 45 years [@bib0004]. Inguinal hernias are seen as a lump in the groin that often goes away when the patient is lying down. The symptoms are typically mild, and normally patients have no pain. Severe complications for example torsion or strangulations are rare.

The combination of colorectal cancer and inguinal hernia is uncommon. A recent review found less than 40 reported cases, and establish that complications is often seen in these cases, such as perforation or incarceration [@bib0005]. Only a few cases of colon cancer and inguinoscrotal hernias have been reported in the literature [@bib0005], [@bib0006], [@bib0007], [@bib0008], [@bib0009], [@bib0010], [@bib0011], [@bib0012], [@bib0013], [@bib0014].

We present a rare case of inguinoscrotal hernia with colon carcinoma presenting initially as abdominal pain. Included is a literature review with focus on inguinoscrotal hernias.

Case report {#sec0002}
===========

A 75-year-old man was admitted to a local hospital suffering of severe abdominal pain. No previous cancer history.

A contrast-enhanced computed tomography (CT) scan of the abdomen and pelvis was performed with both arterial and delayed phases and reported a left scrotal hernia without serious findings. No oral or rectal contrast was used. The pain was reduced due to a nasogastric tube. The patients received antibiotics, as there was a suspicion of inflammation of the pancreas. The patient refused hernia operation and was then discharged from the local hospital.

The patient complaints were getting worse, and a week later he was readmitted to the same local hospital with complains of intensified abdominal pain. A second contrast-enhanced abdominal CT was performed with both arterial and delayed phases, showing ileus and a left scrotal hernia. No oral or rectal contrast was used. The left scrotum contained a perforated sigmoid tumor, fluid, and a small amount of air. The air in the scrotum was caused by the perforation of the sigmoid tumor. The patient was then referred and admitted to the nearest department of oncological surgery at the Lillebaelt Hospital. The 2 hospitals are placed 100 km apart. The patient became septic and was diagnosed with clinical ileus. Acute abdominal surgery was performed the next day where the sigmoid tumor was resected and an orchiectomy was a prerequisite to ensure a radical surgery.

The tumor measured 2.8 × 2.8 × 4.6 cm and was located in the sigmoid part of the colon. In total 50 cm of the colon including the tumor was removed. The colon appeared dark and edematous with chronic and acute inflammation. No polyps were found in the colon. A total of 27 lymph nodes where surgical removed, one of the lymph node was a metastasis. Histopathology showed a colonic adenocarcinoma of the sigmoid with down growth of 6 mm in muscularis propria and perforation (pT3, N1, and M0).

An orchiectomy of the left testicle was performed. The testicle measured 40 × 40 × 35 mm. The left testicle showed no malignancy. The hernia showed sign of infection and was after the orchiectomy repaired.

The patient's 2 abdominal CT scans from the local hospital were electronically sent using the 2 hospitals Picture Archiving and Communication System. The CT scans were sent to the Lillebaelt cancer hospital simultaneously with the patient\'s hospitalization. The scans were retrospectively examined by the multidisciplinary team, which included a pathologist, radiologist, oncologist, and a surgeon. The multidisciplinary team reviewed the 2 scans; in order to stage the colon tumor, plan surgery and the following treatment. The multidisciplinary team coordinated the orchiectomy and the colon surgery from the second CT scan. The colonic tumor within the scrotal hernia was then retrospectively noticed at the first abdominal CT scan ([Fig. 1](#fig0001){ref-type="fig"}, [Fig. 2](#fig0002){ref-type="fig"}).Fig. 1First CT scan of the abdomen including an axial (a), sagittal (b), and coronal (c) image. White arrows show the pt3 tumor placed inside the left side of the scrotumFig. 1Fig. 2Second CT scan of the abdomen including an axial (a), sagittal (b), and coronal (c) image. The a axial image shows the tumor within the scrotum, the small arrows shows bubbles of free air. Notice the sagittal b image where the arrow is pointing toward free air in the scrotum, due to perforation of the sigmoid wall. The white arrow in image c shows the sigmoid tumor in the scrotumFig. 2

After a week, the patient was discharged from the hospital. The patient is receiving neoadjuvant chemotherapy treatment. The follow-up revealed no distant metastases and the patient received adjuvant chemotherapy.

Discussion {#sec0003}
==========

In the literature, there has been reported up to 38 cases on primary colon cancer and hernia [@bib0005]. Only a handful of cases on colon cancer within inguinoscrotal hernia have been reported. A literature search of the 1900-2019 Pubmed database, entering "colon cancer" AND "scrotal hernia" as keywords, identified a total of 15 papers. After excluding papers with no true inguinoscrotal hernia, no abstracts available, or non-English language papers, we found a total of 7 case reports with true colon cancer inguinoscrotal hernia present. Hereafter, we used the "snowball" method to search for additional cases of inguinoscrotal hernia and colon cancer, we found 4 extra case reports ([Table 1](#tbl0001){ref-type="table"}).Table 1Overview of included 11 cases with Inguinoscrotal hernia and colon cancer.Table 1AuthorLocationInguinoscrotal hernia (Left/Right)Cancer typeStageLoss of testicleChern, 2018 [@bib0005]Ascending colonRightAdenocarcinomaT4aN2aM0NoSharma, 2017 [@bib0006]CecumRightDukes stage BT3N0V1M0NR[1](#tb1fn1){ref-type="table-fn"}Ota, 2015 [@bib0007]Transverse colonLeftUnknownNRNoDaly, 2013 [@bib0008]SigmoidLeftAdenocarcinomaNRYesMarsden, 2014 [@bib0012]cecalBilateralAdenocarcinomapT3N2M0NRTan, 2013 [@bib0010]SigmoidLeftAdenocarcinomaT4b,N2,M0NRKo, 2008 [@bib0009]SigmoidLeftAdenocarcinomaNRNRSlater, 2008 [@bib0011]SigmoidLeftCarcinoma, Dukes stage C1T3N1MXYes, leftSlater, 2008 [@bib0011]SigmoidLeftAdenocarcinoma, Dukes stage C2T4N2MXYes leftKouraklis, 2003 [@bib0013]SigmoidLeftAdenocarcinomaNRNoCervinka, 2003 [@bib0014]NRLeftAdenocarcinomaT?N0,MX[2](#tb1fn2){ref-type="table-fn"}NR[^1][^2][^3]

In all 11 reported cases, the patients were elderly (mean age 76.3 years, range from 66 to 84 years), and in 9 cases, the inguinoscrotal hernia was left sided. In 3 of the cases, the patient underwent orchiectomy, and in 5 cases, it was not reported in the study.

Inguinal hernia is a common condition, and the prevalence for inguinal hernia is 4% for adults aged above 45 years [@bib0004], and males have lifetime risk of developing a groin hernia of 27% [@bib0015]. Very few cases have reported of malignant tumors in inguinal and scrotal hernias. If the patients present risk symptoms, for example, weight loss, rectal bleeding, abdominal pain; it is important that the radiologist is aware of the possibility of a colon tumor in an inguinoscrotal hernia.

A perforated colorectal carcinoma is generally reported having poor prognosis, since patients have a higher mortality rate because of complication after operation (eg, sepsis or peritonitis). In this case report, the patient had a contained perforated colon tumor stage pt3 with 1 lymph node metastasis. It is of importance that the patient had a contained perforation, which has a more positive outcome compared to a free tumor perforation. In a retrospective case control study patients with free perforated colon cancer were compared to contained perforations. The patients with free perforated colon cancer had an overall survival of 24% compared to 62% in patients with contained perforation (*P*\< .003) [@bib0016].

Furthermore, insufficient diagnosis of scrotal hernia may result in serious scrotal outcome such as orchiectomy of the testicles. The spermatic cord can be stretched as a result of a long-lasting hernia. Additionally, if the spermatic cord is stretched it will most likely cause testicular atrophy with a high risk of orchiectomy.

A multidisciplinary team conference is of great importance. In our case, the patients\' colon tumor within an inguinoscrotal hernia was missed at the patients first CT scan, and the patients\' symptoms became worse. The patients´ second abdominal CT scan was discussed on a multidisciplinary team conference, and the perforated colon tumor was diagnosed within the inguinoscrotal hernia. The benefits of multidisciplinary teams are to, for example, discuss imaging, and plan treatment strategies, allowing individual evaluation for the patient. Also, multidisciplinary team conference allows consensus about complex cases within the multidisciplinary teams members [@bib0017].

Learning points {#sec0004}
===============

1.The case presented illustrates a colonic tumor within a scrotal hernia, and it is important to take a close look at scrotal hernias.2.Always compare new examinations with previous radiology investigations.3.Consider ultrasonography of the scrotum in findings of CT scrotal hernia.

Conclusion {#sec0005}
==========

Patients presenting with sigmoid adenocarcinomas within scrotal hernias are very rare, and perforation extremely rare, but may have a potential disastrous consequences. The radiologist should be aware of this condition to ensure a preoperative diagnosis.

Contributors {#sec0006}
============

MRP wrote first draft with support from SRR, and all authors have reviewed and agreed upon the manuscript content.

Funding: No funding.

Patient consent for publication: Obtained.

[^1]: NR = not reported.

[^2]: (Excised of the right spermatic cord).

[^3]: Tumor perforated to the serosal surface.
